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A Comparison of the Physical Fitness
of Nonretarded and Mildly Mentally Retarded
Adolescents With Cerebral Palsy
Joseph P. Winnick and Francis X. Short
State University of New York, College at Brockport
In order to compare their physical fitness, the UNIQUE Physical Fitness
Test was administered to 203 retarded and nonretarded subjects with cerebral
palsy from both segregated and integrated settings throughout the United
States. The test was administered to subjects between the ages of 10 and 17
by professional persons prepared as field testers. Subjects were free from
multiple handicapping conditions other than mild mental retardation and
cerebral palsy. Regardless of intellectual classification, older subjects signif-
icantly exceeded the performance of younger subjects on dominant grip
strength. Regardless of intellectual classification, older subjects significantly
exceeded the scores of younger subjects on the softball throw and flexed ann
hang. No significant differences between retarded and nonretarded subjects
at the .01 level of significance were found on any of the test items on the
UNIQUE test. The factor structures of both retarded and nonretarded groups
were identical with regard to the items that loaded on specific physical fitness
factors.
Physical educators are becoming increasingly aware of the importance of
incorporating physical fitness into the curriculum of students with various handi-
capping conditions. The necessity of emphasizing physical fimess for persons
with handicapping conditions is supported by the relatively large volume of litera-
ture that documents the relatively poor performance of those individuals when
contrasted with nonhandicapped peers.
Perhaps the handicapping condition that has received the greatest attetition
from researchers interested in physical fitness has been mental retardation. The
physical fitness of mentally retarded children and adolescents has been the focus
of study in several investigations. Results of this research have demonstrated that
the performance of mentally retarded youngsters is significantly below that of
nonretarded peers on field-based measures of fitness such as grip strength (Fran-
cis & Rarick, 1959; Howe, 1959; Rarick, Dobbins, & Broadhead, 1976),
50-yard dash (Francis & Rarick. 1959; Howe, 1959; Sengstock, 1966), sit and
reach (Pizarro, 1982), and distance runs (Pizzaro, 1982; Sengstock, 1966). In
Request reprints from Joseph P. Wiiuiick. Department of Physical Education and
Sport, SUNY, College at Brockport, Brockport, NY 14420.
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addition, it has been reported that retarded subjects tend to have larger skinfolds
than nonretarded subjects (Rarick et al., 1976).
More recently, researchers have turned their attention to cerebral palsy and
its effects on physical fitness performance. Short and Winnick (1986) tested
nonretarded adolescents with cerebral palsy on measures of physical fitness and
contrasted their scores with those obtained by a group of able-bodied subjects.
They reported that able-bodied subjects made significantly better scores than
subjects with cerebral palsy on the following test items: sit-ups, leg raise, trunk
raise, grip strength, flexed arm hang, pull-ups, standing broad jump, and sit and
reach. No significant differences were found between able-bodied and cerebral
palsied subjects, however, on skinfold measures.
Previous research has shown that both mental retardation and cerebral
palsy independently exert a negative influence on the physical fitness perfor-
mance of children and adolescents. However, the effects of these conditions,
when existing concurrently, are unclear. This knowledge is important since a
substantial percentage of individuals with cerebral palsy also exhibit mental retar-
dation (Sherrill, 1986).
Information concerning this question has implications for teachers,
coaches, and persons in the medical profession. For example, should classifica-
tions for cerebral palsy sport competition consider level of retardation? Should
physical fitness test norms be grouped according to level of retardation? Should
separate fitness award standards be recommended for retarded and nonretarded
youngsters with cerebral palsy? It was the primary purpose of this study, there-
fore, to contrast the physical fitness of nonretarded and mildly mentally retarded
adolescents with cerebral palsy. Secondarily, the fitness factor structures of these
two groups were compared to ascertain whether the underlying components of
fitness are similar.
Method
Subjects
The subjects in this study included 203 individuals with cerebral palsy in the
lO-to-17 age range. The subjects included 70 nonretarded (NR) males, 52 nonre-
tarded (NR) females, 42 mentally retarded (MR) males, and 39 mentally retarded
(MR) females. Subjects in the study were selected from both segregated or inte-
grated schools and agencies throughout the United States. All subjects were free
from multiple handicapping conditions other than tnild mental retardation and
cerebral palsy.
Mild mental retardation was defined in accord with the American Associa-
tion on Mental Retardation (AAMR) definition. In essence the AAMR definition
requires demonstrated deficits in adaptive behavior, significantly subaverage in-
tellectual functioning, and onset prior to 18 years of age. Subaverage intellectual
functioning was defined as an intelligence quotient (IQ) of 52-68 on the
Stanford-Binet or 55-69 on the Wechsier Intelligence Scale for Children (WISC).
Cerebral palsy was defined as a disorder characterized by disturbances in volun-
tary motor functioning resulting from lesions in the brain that affect the motor
control centers.
Subjects in the study were selected from testing sites throughout the U.S.
that agreed to participate in the study. The final sample included subjects from
all contiguous parts of the U.S. The number of subjects in the study categorized
by condition, gender, and age is presented in Table 1.
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Table 1
Number of Subjects Categorized by Condition, Gender, and Age (W = 203)
Age
10
11
12
13
14
15
16
17
Total
Males
15
11
11
6
10
4
6
7
70
Non retarded
Females
7
11
a
10
5
3
3
5
52
Males
5
2
6
4
4
8
4
9
42
Retarded
Females
6
7
3
4
5
6
6
2
39
The UNIQUE Test
The test selected to represent the hypothesized structure of physical fitness
adopted for this study was the UNIQUE Physical Fitness Test (Winnick & Short,
1984, 1985). The test items and the components of physical fitness each pur-
ported to measure are as follows: (a) sum of triceps and subscapular skinfolds
(body composition); (b) sum of right and left hand grip strength (muscular
strength/endurance); (c) 50-yard dash (muscular strength/endurance); (d) softball
throw (muscular strength/endurance, females only); (e) arm hang (muscular
strength/endurance, males only); (f) sit and reach (low back-hamstring flexibil-
ity); and (g) long-distance run requiring 10- to 12-year-olds to move for either 1
mile or 9 minutes, and 13- to 17-year-olds to move for either 1-1/2 miles or 12
minutes (cardiorespiratory endurance). In addition to these seven items, domi-
nant grip strength was considered. (Dominant grip was simply the best score the
subject could attain with either hand.)
For the purpose of test item selection and administration, subjects were
classified and subclassified according to the UNIQUE Physical Fitness Test pro-
cedures. This classification system includes four subclassifications associated
with stationary test items and four associated with locomotor test items. The
stationary subclassification system (A through D) is based heavily on type and
degree of cerebral palsy while the locomotor subclassification system (I through
IV) categorizes on the basis of method of ambulation (see Table 2). Test items
were eliminated or modified, as necessary, in accord with the UNIQUE classifi-
cations and subclassifications depicted in Table 3.
Items were eliminated for the following subclassifications: grip strength
and Softball throw for Subclass D subjects; flexed arm hang and sit and reach for
Subclass C and D subjects; dash and long-distance run for Subclass IV subjects.
Ambulation for the dash and long-distance run was modified according to sub-
classification. These items could be performed unassisted, assisted, or using a
wheelchair. Class B and C subjects were permitted to throw the softball from
either a seated or standing position. Readers desiring a complete description
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Table 2
Subject Classification System (Abbreviated)
Stationary test items
Class A — less severely involved, ambulates without assistive device, minimal to moderate
control problems, possible quadriparetic athetosis, or may have hemiplegic or
monoplegic involvement.
Class B — moderate to severe control problems in extremities or torso, but able to ambulate
without assistive device, possible quadriplegic athetosis; or paraplegic involve-
ment with good functional strength and minimal control problems in the upper
extremities or torso, but uses assistive device or wheelchair for activities of daily
living.
Class C — moderate to severe control problems, poor to fair functional strength, quad-
riplegic or triplegic involvement, uses wheelchair for activities of daily living.
Class D —severe control problems (spasticity prevalent), poor functional strength, cannot
independently propel wheelchair, quadriplegic or triplegic involvement.
Locomotor test items
Class I — ambulates unassisted
Class II — uses assistive device (cane, crutches, walker)
Class 111 — uses wheelchair, propels independently
Class IV— uses wheelchair, but cannot self-propel
Table 3
UNIQUE Physical Fitness Test Factors and Test Item Selection
UNIQUE test
factors and test items
Number of subjects
Body composition
Triceps skinfold
Subscapular skinfold
Muscular strength/endurance
Right grip
Left grip
50-yd dash
Softball throw (females)
Arm hang (males)
Flexibility
Sit and reach
Cardiorespiratory endurance
Long-distance run
A
77
X
X
X
X
X
X
X
Stationary
B
53
X
X
X
X
X
X
X
c
37
X
X
X
X
X
Classification
D
36
X
X
I
99
X
X
Locomotor
11
37
X
X
III
32
X
X
IV
35
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of subject classifications, test procedures, test modifications, and information
regarding the validity and reliability of the UNIQUE test are referred to Winnick
and Short (1985, 1988).
Field Testers
Data were collected by field testers prepared for data collection using a compe-
tency based format. All field testers were prepared and certified for testing by the
project director or project coordinator (central project staff), and/or by persons
prepared and certified by central project staff. Except where these functions were
performed by central project staff, field testers identified and selected subjects,
attained permission to test, administered tests, recorded data, and forwarded data
to tbe central project staff for checking, computer preparation, and analysis. Data
for this study were collected by 53 field testers. Generally, testers were physical
education teachers or graduate students pursuing master's or doctorate degrees.
All testers were required to complete a competency based preparation pro-
gram designed to develop the skills and knowledge necessary to effectively imple-
ment the testing protocols of the study. The 2-hour program included an overview
of the study, project organization, definitions and classifications of subjects, a
description of test procedures, sampling procedures, and methods of data re-
cording. To help standardize procedures, a41-minute videotape was used in eacb
preparation session.
At each preparation session, three checks or reviews were employed to
help determine whether trainees attained desired competencies. First, trainees
were checked on their ability to properly complete the data recording form.
Second, tbey were required to complete a written examination. The examination
consisted of 20 multiple-choice questions related to the purposes of the project,
test procedures, modifications of test items, and sampling procedures. Test pa-
pers were scored and trainees were advised of any incorrect answers. Third,
trainees were required to properly demonstrate the ability to administer the skin-
fold, sit and reach, and grip strength tests. Each trainee was observed by the
project director, the project coordinator, or a person previously certified as a
tester. A checklist was used to help examiners focus on critical concems in test
administration. In addition, eacb trainee was given a 37-page manual to use as a
reference during data collection.
After testing subjects and recording data, testers forwarded data to the
central project staff. When received, data were examined by the project staff to
determine if there were any gross deficiencies (e.g., failure to classify subjects,
failure to administer proper items, failure to administer correct number of trials).
If data appeared to be generally acceptable, several specific procedures were
followed to check data and prepare it for analysis. These procedures included
the identification of extreme scores (those falling outside a range identified by
previous research) and subsequent follow-up with testers and checks on the calcu-
lation of mean scores for multiple-trial items. The checking procedure resulted
in the elimination of 17 cases, or 7.7% of the original total number of subjects
considered. Data collection extended from January 1987 to January 1988. Testers
were required to complete data collection within 5 months of administering the
first item.
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Data Analysis and Results
Mental Retardation and Performance
The observed means and standard deviations associated with the two groups are
presented in Table 4. To analyze the effects of mild retardation and its possible
interaction with age and gender, a series of three-way univariate analyses of
covariance were performed utilizing intellectual classification, age, and gender
as independent variables and functional ability (i.e., subclassifications) as the
covariate. The fact that the effects of intellectual classification, along with age
and gender, would be studied across eight dependent variables would ordinarily
dictate a multivariate approach to data analysis. In this case, however, a multivar-
iate approach was obviated due to the test item selection process necessitated by
the classification system. Due to differences in functional ability, not all subjects
took all test items. Consequently, a univariate approach was adopted utilizing
the .01 level of significance in an effort to reduce overall experimental error.
Table 4
Observed Means and Standard Deviations
Skinfolds (mm)
10-13
14-17
Sum of grips (kg)
10-13
14-17
Dominant grip (kg)
10-13
14-17
Sit & reach (cm)
10-13
14-17
50-yd dash (s)
10-13
14-17
Distance run (y/mm)
10-12
13-17
Softball throw (ft)
10-13
14-17
Arm hang (s)
10-13
14-17
Nonretarded
Males
M
21.96
15.52
23.08
34.47
13.49
19.67
16.25
13.73
26.06
39.84
81.62
76.73
3.71
9.50
SD
14.94
7,37
16.65
23.25
8.75
11.49
7.99
9.40
20.17
41.71
40.06
42.71
5.59
10.98
Females
M
24.51
27.66
21.19
40.46
13.37
23.31
19.17
23.91
29.85
25.66
75.65
67.90
21.23
27.11
SD
14.80
13.17
10.28
18.59
6.42
10,61
10.69
5.82
19.39
16.25
30.97
33.09
10.07
14.01
Mildly retarded
Males
M
16.69
23.47
16.58
35.71
11.17
21.95
18.36
17.15
28.14
34.08
61.47
69.55
1.00
4.81
SD
7.21
18.08
10.22
17.19
6.56
10.50
7.61
7.59
20.61
32.42
40.55
39.25
2.19
5.41
Females
M
19.77
30.80
13.54
28.56
9.77
17.56
17.10
21.50
28.51
25.96
76.67
70.97
15.08
23.28
SD
8.05
18.27
7.37
11.92
5-92
6.14
8.39
9.32
21.67
18.43
35.80
32.91
10.08
10.35
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A relatively low number of subjects in each of the eight age categories
necessitated collapsing ages into two groups. For the distance run, ages were
combined into groups comprised of 10-12 and 13-17-year-olds. This breakdown
was consistent with the time/distance requirements of the distance run proce-
dures. For all other items age was combined into two groups, each with a 4-year
age span, 10-13 and 14-17.
To account for possible performance differences that might be attributable
to differences in physical functioning level rather than differences in intellectual
classification, CP subclassification was covaried. The covariate for the stationary
test items (skinfolds, grip, sit and reacb, softball throw, and flexed arm hang)
therefore was the stationary subclassification code recorded for each subject.
The covariate for the locomotor test items (50-yard dash, distance run) was the
locomotor classification code. (Readers should note that data presented graphi-
cally in the figures reflect adjusted means rather than observed means.)
The results of the univariate ANCOVAs are presented in Table 5. For each
item, F ratios are given. Since softball throw and flexed arm hang were one-
gender items, they were analyzed in a two-way format; all other items were
subjected to a three-way analysis. Results are discussed below for each item.
Where appropriate, the results of simple main effects are included in the discus-
sion in an effort to explain significant interactions identified in Table 5.
Skinfolds. The only significant interaction effect in the analysis was the
significant Intellectual Classification x Age interaction for sum of skinfolds. The
interaction is apparently due to the fact that intellectual classification approached
significance (p= .03) for the 14-17-year-olds while it was nonsignificant for the
10-13 age group. As depicted by Figure la, skinfold thickness declined with age
among nonretarded males and increased with age among mildly retarded males
and females of both intellectual classifications. The only significant main effect
Table 5
Univariate F Values for Subjects With Cerebral Palsy
by Intellectual Classification (IC), Age, and Gender
With Functional Classification Covaried
Test item
Sum of skin
Sum of grips
Dominant grip
Sit & reach
50-yd dash
Distance run
Soft, throw
Arm hang
Cov.
8.40'
4.01
3.96
3.07
103.77"
32.60'
21.67'
.42
IC
.16
5.00
2.17
.05
.81
.63
4.44
4.25
Age
3.96
39.92*
36.72*
.14
.21
.16
8.85'
8.18'
Gend.
7.48'
.57
.32
5.57
1.14
.01
IC X
age
6.11'
.41
.52
.00
2.65
1.74
1^7
.25
IC X
gend.
.23
1.87
2.55
1.08
.00
1.65
Age X
gend.
1.90
.00
.04
5.38
2.40
.23
IC X
age x
gend.
.11
1.09
1.11
.50
.74
.27
*Significantatthe.O1 level.
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31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
Legend
NR Females
MR Females
NH Males
MR Males
I I
10-13 14-17
Age
Sum of Skinfolds
24.
23-
22-
21-
20-
19-
18-
E 1^-
5 16-
O ' 3 '
2 14-
13-
12-
11-
10-
9-
8-
10-13
I
14-17
Age
Dominant Grip
Figure 1 — Nonretarded and retarded males and females with cerebral palsy com-
pared on measures of physical fitness (adjusted means).
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Figure 1 (cont.) — Nonretarded and retarded males and females with cerebral palsy
compared on measures of physical fitness (adjusted means).
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for the sum of tricep and subscapular skinfoids was gender. Females had signifi-
cantly larger skinfolds than males.
Grip Strength. For both sum of the grips and dominant grip, only the
main effect of age was significant. In each case, older subjects (14-17) had
significantly higher scores than younger subjects (10-13). Neither intellectual
classification or gender was significant at the .01 level. (For sum of the grips,
intellectual classification was significant at .03.) Figure lb demonstrates that
regardless of intellectual classification or gender, dominant grip strength perfor-
mance improved with age.
Sit and Reach. No significant differences at the .01 level were found for
the sit and reach analysis, although gender and the Age X Gender interaction
terms achieved the .05 level of significance. Results suggested a trend in which
female performance improves with age while male performance declines with
age.
50- Yard Dash and Distance Run. No significant differences were found
for the analysis of the 50-yard dash or the distance run.
Softball Throw. Age was a significant factor on the softball throw. As
demonstrated in Figure lc, older females from both the retarded and nonretarded
groups threw the ball farther than those subjects in the younger groups. Intellec-
tual classification (p = .O4) was not significant at the .01 level.
Flexed Arm Hang. Although intellectual classification (p = .O4) did not
achieve significance at the .01 level for the fiexed arm hang, age did. As shown
in Figure Id, older subjects had better arm hang scores than younger subjects
regardless of intellectual classification.
Important to an analysis of the results of the study is the fact that significant
differences in favor of the nonretarded subjects would have been attained on four
of the seven measures (skinfolds, sum of grips, softball throw, fiexed arm hang)
if the .05 level of significance was used as the standard for decision making. In
view of this, an additional analysis was performed in which a series of three-way
ANOVAs using intellectual classification, age, and cerebral palsy classification
as factors was conducted. This analysis failed to identify any significant intellec-
tual classification differences in performance at either the .05 or .01 levels.
The Factor Structure of Physical Fitness
To determine whether the factor structures of the two major groups of subjects
were similar, a number of factor analytic solutions were derived. The first step
in the procedure was to decide which items to include in the analysis. Softball
throw and fiexed arm hang were eliminated because as one-gender items they
were not taken by all subjects in the study. Two items in the battery, sum of
skinfolds and grip strength (sum of grips and dominant grip), were considered
to be computed variables, that is, a single item that reflected two test scores. For
instance, sum of skinfolds was generated by adding the tricep and subscapular
skinfolds whereas dominant grip was generated by comparing right hand grip
strength to left hand grip strength and selecting the best score. For the factor
analysis, it was decided to use the original variables (e.g., triceps skinfold, sub-
scapular skinfold, right hand grip, left hand grip) rather than the computed vari-
ables. It was felt that the inclusion of the original variables might yield a more
resolute factor structure than would the computed variables. The remaining items
Physical Rtness and Cerebral Palsy 53
in the Project UNIQUE battery, sit and reach, 50-yard dash, and distance run,
were also included in the factor analysis.
The second step in the factor analytic procedure was to decide exactly
which subjects were to he included in the analysis. Inasmuch as the test proce-
dures for the locomotor items were considered to be significantly different for
subjects in wheelchairs, and whereas subjects in wheelchairs were not scheduled
to take all the items in the battery, it was decided to use only ambulatory subjects
in the factor analysis. Subjects in the factor analysis could ambulate either with
or without an assistive device.
The decision to limit the analysis to ambulatory subjects, coupled with the
necessity to include only those who had taken all seven items, reduced the total
number of available subjects to 79. For this reason it was necessary to combine
male and female subjects in the factor analyses. The three types of factor analyses
selected were principal components analysis, alpha factoring, and image fac-
toring. The two types of rotation selected were varimax and oblique. In this
process, a variable was considered to belong to a factor if it had a factor loading
of .40 or better on four of the six derived solutions. This concept of factor analysis
was originally proposed by Harris and Harris (1971) and similar approaches have
been utilized by Rarick et al. (1976) and Winnick and Short (1982).
The results of the factor analyses are presented in Tables 6 and 7 and
indicate that the two factor structures are identical with regard to three factors
and the itetns that load on them. Factor 1 comprises the two skinfold measures
and could be considered a body composition factor. Factor 2 consists of the two
grip strength measures and could be considered a strength factor. The 50-yard
dash and the distance mn defme Factor 3, which could be conceptualized as a
locomotor/power-endurance factor. The sit and reach test was the only one of
the seven test items that did not meet the criteria for inclusion into one of the
factors. For nonretarded subjects, the three factors accounted for 76.8% of the
total variance of the seven test items (based upon the principal components analy-
Table 6
Factor Structure of Project UNIQUE Test Items for Nonretarded Subjects
Factor 1
Tricep skinfold
Subscapular skinfold
Factor 2
Left grip
Right grip
Factor 3
50-yd dash
Distance run
PC
.93
.90
.86
.86
- . 8 6 •
.83
Varimax
Alpha
.92
.80
.66
1.12
1.15
- .54
Image
.71
.73
.71
.74
- .61
.58
PC
.92
92
.88
.86
.86
- .84
Oblique
Alpha
.91
80
.67
1.15
1.13
- .55
Image
.71
.11
.72
.80
.61
- ,59
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Table 7
Factor Structure of Project UNIQUE Test Items for Mildly Retarded Subjects
Factor 1
Tricep skinfold
Subscapular skinfold
Factor 2
Left grip
Right grip
Factor 3
50-yd dash
Distance run
PC
.98
.96
.76
- .76
.85
Varimax
Alpha
.97
.93
.77
.77
- .61
.60
image
.87
.87
.54
.57
—
.43
PC
.97
.97
.77
.88
.77
- .85
Oblique
Alpha
.97
.95
.79
.77
- .61
.60
Image
.88
.88
.67
.52
—
—
sis). The same three factors accounted for 71.7% of the total variance of the
seven test items for mildly mentally retarded subjects.
Summary and Discussion
The results of the univariate ANCOVAs indicate that the intellectual classifica-
tion (nonretarded vs. mildly retarded) of adolescents with cerebral palsy was not
a significant factor on physical fitness test performance. This is an interesting
finding given that researchers and practitioners have grown accustomed to the
notion that, generally speaking, mental retardation has a negative effect on fitness
performance. As noted at the outset, research by Francis and Rarick (1959),
Howe (1959), Sengstock (1966), Rarick et al. (1976), and Pizzaro (1982) support
this notion.
An important difference in contrasting the results of the present study with
previous research on this topic, of course, is that the present study includes
subjects with cerebral palsy as well as retardation. One limitation in using infer-
ential statistical techniques with subjects who have cerebral palsy is that such a
group exhibits a broad range of individual physical performance differences.
This characteristic manifests itself in the present study in the form of relatively
large standard deviations. These large standard deviations contribute to the
construction of wide confidence intervals associated with each mean and may
subsequently "mask" performance differences which, while not statistically sig-
nificant, may be practically significant.
This study attempted to address this limitation by controlling for different
levels of functional ability as defined by the classification system. The concept
was that as a group, subjects within each subclassification would be more homo-
geneous in their performance than the sample as a whole. (In the present study,
for instance, the standard deviation for the 50-yard dash for the entire sample
was 84% of the mean; for locomotor Class I the standard deviation was only
Physical Rtness and Cerebral Palsy 55
50% of the mean, indicating a tighter cluster of scores.) Still, the findings re-
ported here may have been influenced by the variability of the population under
investigation.
Another possible explanation for these findings is that the condition of
cerebral palsy may be a more powerful determinant of physical fitness profi-
ciency than intellectual status. Perhaps any detriment to performance that may
have been attributable to mental retardation was already encompassed within the
effects of cerebral palsy.
The most significant finding of the factor analysis was that the two factor
structures are remarkably similar. This similarity is consistent with results from
other factor analytic studies with special populations. The trend identified by this
and previous research is that regardless of whether the subjects exhibited auditory
impairments, visual impairments, cerebral palsy, or spinal neuromuscular condi-
tions (Winnick & Short, 1982), educable mental retardation (Raricketal., 1976),
or trainable mental retardation (Rarick & McQuillan, 1977), the factor structures
are not appreciably different from those of nonhandicapped subjects and, when
such comparisons are made, not appreciably different from each other.
Although the effects of age and gender were not investigated in the factor
analysis, they were an integral part of the analyses of covariance. Age was found
to be a significant factor on four items: sum of the grips, dominant grip, softball
throw, and flexed arm hang. In each case, the 14-17-year-olds outperformed the
10-13-year-olds. It is possible that these results are associated with the increased
body size of older subjects. (Age was significant for skinfolds at .05; older
subjects had larger skinfolds.) These findings are similar although not identical
to those reported in a previous study by Short and Winnick (1986). In that study,
a significant age effect was found for 3 of 14 fitness performance items.
In the present study, gender was significant for skinfolds only; females
were found to have larger skinfolds than males. No gender differences were
found for the five performance items for which this variable was investigated
(gender was not considered for the softball throw or arm hang). In a previous
study of adolescents with cerebral palsy. Short and Winnick (1986) reported
significant gender differences for certain skinfolds and 5 of 14 performance items
(including flexed arm hang, softball throw, and 50-meter dash). The gender
findings of the present study are similar but not identical to those of the 1986
study. Inasmuch as gender is a significant factor in the case of able-bodied sub-
jects on every item on the UNIQUE test battery (Winnick & Short, 1982), the
lack of significant gender differences in studies of subjects with cerebral palsy
suggest developmental profiles for them that are different from able-bodied
subjects.
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